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➨୍❶ ⥴ㄽ

 ᢠ⳦๣ࡣࠊᐙ␆ࡢ೺ᗣࢆᏲࡾࠊᏳ඲࡞㣗ရࡢᏳᐃ⏕⏘ࢆ☜ಖࡍࡿୖ࡛㔜せ࡞㈨ᮦ࡛࠶
ࡿࡀࠊࡑࡢ౑⏝࡟ࡼࡿ⸆๣⪏ᛶ⳦ࡢฟ⌧࠿ࡽࣄࢺࡸື≀࡟ᑐࡍࡿ೺ᗣࣜࢫࢡࡀᠱᛕࡉࢀ
࡚࠸ࡿᡃࠋ ࡀᅜ࡛ᖺᗘ࡟౑⏝ࡉࢀࡓᢠ⳦≀㉁➼ࡢᢠ⏕≀㉁ࡢྜィࡣࢺ࡛ࣥࠊ
ࡑࡢෆᐙ␆࡟ࡣ἞⒪⏝࡜㣫ᩱῧຍ⏝ేࡏ࡚  ࢺࣥࡀ౑⏝ࡉࢀ࡚࠾ࡾࠊᐙ␆࡟࠾ࡅࡿ౑
⏝㔞ࢆῶࡽࡍྲྀࡾ⤌ࡳࢆࡉࡽ࡟ᙉ໬ࡍࡿᚲせࡀ࠶ࡿࠋ
␆⏘⌧ሙ࡛ࡣ㇜ࡀࡑࡢ㣫㣴ᙧែ࠿ࡽ≉࡟ឤᰁ⑕ࡢࣜࢫࢡࡀ㧗ࡃືࠊ ≀⏝ᢠ⳦๣ࡢ౑⏝
㔞ࡀከ࠸࡜ࡉࢀ࡚࠸ࡿࠋ୰࡛ࡶࠊ⭠⟶ឤᰁ⑕ࡣከࡃࡢ㣴㇜ሙ࡛㢖⦾࡟ㄆࡵࡽࢀࠊ୺せ࡞
ཎᅉ⣽⳦࡜ࡋ࡚ࢧࣝࣔࢿ࣭ࣛ ࢸ࢕ࣇ࢕࣒࣒ࣜ࢘67࡜ẘ⣲ཎᛶ኱⭠⳦(7(&ࡀᣲࡆࡽࢀ
ࡿࠋࡑࢀࡽࡢᑐ⟇࡟ࡣ୍⯡ⓗ࡟ᢠ⳦≀㉁➼ࡢᢠ⏕≀㉁ࡀ⏝࠸ࡽࢀ࡚࠸ࡿࡀࠊ67 ࡸ (7(&
ࡣ≉࡟⸆๣⪏ᛶ⳦ࡀฟ⌧ࡋࡸࡍ࠸ࡇ࡜࠿ࡽࠊᢠ⳦≀㉁ࡢ௦᭰≀㉁࡟ࡼࡿ⸆๣࡟౫Ꮡࡋ࡞
࠸ᑐ⟇ࡀᶍ⣴ࡉࢀ࡚࠸ࡿࠋ
㏆ᖺࠊᢠ⳦≀㉁ࡢ௦᭰ೃ⿵࡛࠶ࡿࠊࣉࣟࣂ࢖࢜ࢸ࢕ࢡࢫࠊ᭷ᶵ㓟ࡸࣁ࣮ࣈ㢮࡞࡝࡟㛵
ࡍࡿሗ࿌ࡀቑ࠼ࠊ㣴㇜⌧ሙ࡛ᛂ⏝ྍ⬟࡞㈨ᮦࡶぢฟࡉࢀࡿࡼ࠺࡟࡞ࡗࡓࡀࠊ㣴㇜⌧ሙ࡟
࠾࠸࡚Ᏻᐃࡋࡓຠᯝࡀㄆࡵࡽࢀࡿ౛ࡣᑡ࡞࠸ࠋࡑࡢ⫼ᬒ࡟ࡣࠊࡇࢀࡽ㈨ᮦࡢ㛤Ⓨ㐣⛬࡛
ᐙ␆ᑐᛂᆺࡢⓗ☜࡞᳨ドࡀ୙༑ศ࡛࠶ࡿⅬࡀᣲࡆࡽࢀࡿࠋ≉࡟ࠊ㇜ࢆ⏝࠸ࡓឤᰁヨ㦂࡟
࠾ࡅࡿ 67ࡸ (7(& ᑐ⟇㈨ᮦࡢホ౯ࡣᴟࡵ࡚㐜ࢀ࡚࠸ࡿࠋ
ࡑࡇ࡛ࠊᮏ◊✲࡛ࡣ㇜ࢆ⏝࠸ࡓ 67࠾ࡼࡧ (7(& ࡢᐇ㦂ឤᰁ⣔ࢆࡑࢀࡒࢀ☜❧ࡍࡿࡇ࡜
ࢆ┠ⓗ࡜ࡋࡓࠋࡉࡽ࡟ࠊ௦᭰ೃ⿵≀㉁ࡢ୍ࡘ࡛࠶ࡿ᭷ᶵ㓟ࡢ୰࡛ࡶ≉࡟ங㓟࡟╔┠ࡋࠊ
ᮏ◊✲࡛☜❧ࡋࡓ㇜ࢆ⏝࠸ࡓ 67 ࠾ࡼࡧ (7(& ࡑࢀࡒࢀࡢᐇ㦂ឤᰁ⣔࡟࠾࠸࡚ࠊங㓟ῧຍ
㣫ᩱࡢຠᯝࢆ᳨ウࡋࠊᐇ㦂ឤᰁ⣔ࡢ᭷⏝ᛶ࡜ඹ࡟ங㓟ࡢ㇜⭠⟶ឤᰁ⑕ᑐ⟇࡬ࡢᛂ⏝࡟ࡘ
࠸᳨࡚ウࡋࡓࠋ

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➨஧❶ ㇜ࢧࣝࣔࢿ࣭ࣛࢸ࢕ࣇ࢕࣒࣒ࣜ࢘67ឤᰁ⣔ࡢ☜❧
 
࠙┠ⓗࠚ
 67 ࡣ㇜⭠⟶ឤᰁ⑕ࡢࡳ࡞ࡽࡎࣄࢺࡢ㣗୰ẘࡢ୺せ࡞ཎᅉ⳦࡛࠶ࡾࠊ⪏ᛶ⳦ࡢฟ⌧ࡣ
ࣄࢺ࣭ᐙ␆ࡢ೺ᗣࣜࢫࢡ࡟ࡘ࡞ࡀࡿࡓࡵࠊ㣴㇜ሙ࡛ࡢᢠ⳦๣௦᭰≀㉁࡟ࡼࡿᑐ⟇ࡀࡼࡾ
㔜せ࡜࡞ࡿࠋᮏ❶࡛ࡣ௦᭰≀㉁ࡢホ౯࡟ᛂ⏝࡛ࡁࡿ㇜ 67 ᐇ㦂ឤᰁ⣔ࡢ☜❧ࢆヨࡳࡓࠋ

࠙⤖ᯝࠚ
  ᪥㱋ࡢ 63) ㇜࡟ ࠊ࠶ࡿ࠸ࡣ &)8㢌ࡢ 67 ࢆྛ  㢌ࡎࡘ⤒
ཱྀ᥋✀ࡋࡓࠋ࠶ࡿ࠸ࡣ &)8 ឤᰁࡉࡏࡿ࡜ࡑࢀࡒࢀ 㢌࠶ࡿ࠸ࡣ 㢌࡛
ୗ⑩ࡀほᐹࡉࢀࠊ⣅౽୰࡟ࡣࡑࢀࡒࢀ &)8J ௨ୖࠊ&)8J ⛬ᗘࡢ 67 ࡀ
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ㄆࡵࡽࢀࡓ㸦ᅗ ࠊࠊ㸧ࠋ୍᪉ࠊ&)8 ឤᰁ࡛ࡣ 㢌࡛㌾౽ࡀほᐹࡉࢀࠊ⣅౽୰
࡟ࡣ &)8J ⛬ᗘࡢ᤼⳦ࡀㄆࡵࡽࢀࡓࠋࡲࡓࠊᮏヨ㦂࡛Ⓨ⌧ࡋࡓୗ⑩ࠊ㌾౽࠾ࡼ
ࡧṇᖖ౽࠿ࡽࡣࡑࢀࡒࢀࠊ࠾ࡼࡧ&)8Jࡢ67ࡀ᳨ฟࡉࢀࡓ⾲
ࠋࡉࡽ࡟ࠊṇᖖ౽ ᳨య୰ ᳨య࡛ &)8J ௨ୖࡢ 67 ࡀ᳨ฟࡉࢀࡓࠋ

࠙⪃ᐹࠚ
 67 ឤᰁ࡛ࡣឤᰁ⳦ᩘࡀከࡃ࡞ࡿ࡯࡝ୗ⑩࡞࡝ࡢ⮫ᗋ⑕≧ࡀᙉࡃⓎ⌧ࡋࠊ⣅౽୰࡬ࡢ
᤼⳦ᩘࡶከࡃ࡞ࡿࡇ࡜ࡀㄆࡵࡽࢀࡓࠋࡲࡓࠊୗ⑩౽ࠊ㌾౽࡞࡝ࡢᛶ≧ࡀᝏ໬ࡋࡓ⣅౽୰
࡟ࡣከ㔞ࡢ 67 ࡀྵࡲࢀ࡚࠸ࡿࡇ࡜ࠊṇᖖ౽࡛ࡶࡲࢀ࡟ឤᰁࢆᡂ❧ࡉࡏࡿࡢ࡟༑ศ࡞㔞
ࡢ 67 ࡀྵࡲࢀ࡚࠸ࡿࡇ࡜ࡀ♧၀ࡉࢀࡓࠋࡇࢀࡽࡢ⤖ᯝ࠿ࡽࠊ㇜⩌ෆࡢ 67 ឤᰁᣑ኱㜵Ṇ
࡟ࡣ⣅౽ᛶ≧ࡢᝏ໬ࢆᢚ࠼ࡿࡇ࡜࡜ࠊ୙㢧ᛶឤᰁ㇜ࡶྵࡵࡓ⣅౽୰ࡢ 67⳦ᩘࢆῶࡽࡍ
ྲྀࡾ⤌ࡳࡀ㔜せ࡜⪃࠼ࡽࢀࡿࠋᮏ❶࡛ࡣ 㸵㹼㸷&)8 ឤᰁࡉࡏࡿ࡜ୗ⑩ࢆక࠺㇜ࢧࣝ
ࣔࢿࣛ⑕ࡀ෌⌧࡛ࡁࠊ㸳&)8 ឤᰁࡉࡏࡿ࡜㌾౽࡞࡝ẚ㍑ⓗ㍍ᗘ࡞㇜ࢧࣝࣔࢿࣛ⑕ࡀ෌
⌧࡛ࡁࡿࡇ࡜ࡀ᫂ࡽ࠿࡜࡞ࡗࡓࠋ

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➨୕❶ ㇜ࢧࣝࣔࢿ࣭ࣛࢸ࢕ࣇ࢕࣒࣒ࣜ࢘67ឤᰁ⣔ࢆ⏝࠸ࡓ
ங㓟ῧຍ㣫ᩱࡢホ౯

࠙┠ⓗࠚ
 ᢠ⏕≀㉁௦᭰ೃ⿵ࡢ୍ࡘ࡛ࠊ┤᥋ⓗ࡞ẅ⳦స⏝ࢆ᭷ࡋࠊ㣫ᩱᏳ඲ἲ࡟ࡼࡾῧຍ⃰ᗘࡢ
ୖ㝈ࡀタᐃࡉࢀ࡚࠸࡞࠸ங㓟࡟╔┠ࡋࠊ๓❶࡛☜❧ࡋࡓ㇜ 67 ᐇ㦂ឤᰁ⣔ࢆ⏝࠸࡚ங㓟
ῧຍ㣫ᩱࡢ᭷⏝ᛶ࡟ࡘ࠸࡚ホ౯ࡋࡓࠋ

࠙⤖ᯝࠚ
  ࠶ࡿ࠸ࡣ  ᪥㱋ࡢ 63) ㇜ࢆᑟධࡋࠊ㣫ᩱࢆங㓟 ῧຍ㸦/$㸧ࠊங㓟↓ῧຍ&
ࡢ  ✀㢮ࠊ67 ᥋✀⳦㔞ࢆ &)8㢌㸦KL67㸧ࠊ&)8㢌OR67ࡢ  ẁ㝵タᐃ
ࡋࠊࡑࢀࡒࢀࢆ⤌ࡳྜࢃࡏ࡚ ༊࡟ศࡅࡓ⾲ ࠋྛ༊ 㢌ࢆ౪ヨࡋࠊᑟධ᪥࠿ࡽࡑࢀ
ࡒࢀࡢ㣫ᩱࢆ⤥୚ࡋࠊ ᪥㱋࠶ࡿ࠸ࡣ  ᪥㱋᫬࡟ྛࠎࡢ⳦ᩘࡢ 67 ࢆ⤒ཱྀ᥋✀ࡋࡓࠋ
/$KL67 ༊࡛ࡣୗ⑩࣭㌾౽࣭Ⓨ⇕ࡣㄆࡵࡽࢀࡎࠊ⣅౽୰ 67 ⳦ᩘࡶࣆ࣮ࢡ᫬࡛ 
&)8J ࡟ᢚ࠼ࡽࢀࡓᅗ ࠊࠊࠋ୍᪉ࠊ&KL67 ࡛ࡣ 㢌࡛㌾౽࠶ࡿ࠸ࡣୗ⑩౽ࡀㄆ
ࡵࡽࢀࠊ᥋✀⩣᪥࠿ࡽ  ᪥㛫ࡢⓎ⇕ࡀㄆࡵࡽࢀࠊ⣅౽୰࠿ࡽࡣ &)8J ࡢ 67 ࡀ
᳨ฟࡉࢀࡓࠋ୍᪉ࠊ/$OR67 ࡜ &OR67 ࡛ࡣ࡝ࡕࡽࡶ⣅౽ᛶ≧࡟ⴭࡋ࠸ᝏ໬ࡣㄆࡵࡽࢀ
࡞࠿ࡗࡓࠋࡋ࠿ࡋࠊ/$OR67ࡢ⣅౽୰࡬ࡢ᤼⳦ࡣࣆ࣮ࢡ᫬࡛ࡶ&)8Jࡔࡗࡓࡀࠊ&OR67
࡛ࡣ &)8J ࡜࡞ࡗࡓࠋࡲࡓࠊ᥋✀  ᪥ᚋࡢ๗᳨࡛ࡣ┣⭠ෆᐜ≀୰ࡢ 67 ᩘࡣ
/$KL67 ࡢ᪉ࡀ &KL67 ࡼࡾᑡ࡞࠿ࡗࡓ⾲ ࠋ
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࠙⪃ᐹࠚ࠺ 
 ๓❶࡛☜❧ࡋࡓୗ⑩ࢆక࠺㇜67ឤᰁ⣔࡜ẚ㍑ⓗ㍍ᗘ࡞ࢧࣝࣔࢿࣛ⑕ࢆక࠺㇜67ឤᰁ
⣔࡛ ங㓟ῧຍ㣫ᩱࢆホ౯ࡋࠊங㓟ῧຍ㣫ᩱ࡟ࡣ⣅౽ᛶ≧ࡢᝏ໬ࡢᢚไࠊ⣅౽
୰࠶ࡿ࠸ࡣ┣⭠ෆᐜ≀୰ࡢ 67 ᩘࢆῶᑡࡉࡏࡿຠᯝࡀㄆࡵࡽࢀࡓࠋࡇࢀࡽࡢ⤖ᯝ࠿ࡽࠊ
㇜ 67 ᐇ㦂ឤᰁ⣔ࢆ⏝࠸ࡓᢠ⳦௦᭰≀㉁ࡢホ౯࡟ࡣ⮫ᗋ⑕≧࡞࡝࡜ేࡏ࡚ࠊ⣅౽୰ࡢ 67
ᩘࢆ ᐃࡍࡿࡇ࡜ࡀ᭷ຠ࡛࠶ࡿࡇ࡜ࡀ♧၀ࡉࢀࠊ67 ᐇ㦂ឤᰁ⣔ࡀᢠ⳦ᮦ௦᭰≀㉁ࡢホ
౯࡟ᛂ⏝࡛ࡁࡿࡇ࡜ࡀ♧ࡉࢀࡓࠋࡲࡓࠊங㓟ῧຍ㣫ᩱࡀ 67 㝧ᛶ㎰ሙ࡟࠾ࡅࡿ㇜ࢧ
ࣝࣔࢿࣛ⑕ᑐ⟇㈨ᮦ࡜ࡋ࡚᭷⏝࡜⪃࠼ࡽࢀࡓࠋ


➨ᅄ❶ ㇜኱⭠⳦(7(&ឤᰁ⣔ࡢ☜❧

࠙┠ⓗࠚ
 ㇜ࡢ኱⭠⳦࡟ࡼࡿୗ⑩⑕࡛ࡣ᪂⏕ᮇ࡜㞳ஙᚋୗ⑩⑕ࡀ▱ࡽࢀ࡚࠾ࡾࠊ᪂⏕ᮇୗ⑩⑕ࡢ
Ⓨ⑕࡟ࡣ⛣⾜ᢠయࡢࠊ㞳ஙᚋୗ⑩⑕ࡢⓎ⑕࡟ࡣ⭠ෆ⳦ྀࡢᙳ㡪ࢆཷࡅࡿࡇ࡜ࡀ▱ࡽࢀ࡚
࠸ࡿࠋᮏ❶࡛ࡣࡑࢀࡽࡢᙳ㡪ࢆ᤼㝖ࡍࡿࡓࡵ࡟ᖇ⋤ษ㛤࡟ࡼࡾ↓⳦ⓗ࡟సฟࡋࡓึஙᮍ
ᦤྲྀ㸦&'&'㸧㇜ࢆ⏝࠸࡚ࠊᢠ⳦๣௦᭰≀㉁ࡢホ౯࡟ᛂ⏝࡛ࡁࡿ㇜኱⭠⳦ឤᰁ⣔ࡢ☜❧ࢆ
┠ᣦࡋࡓࠋ

࠙⤖ᯝࠚ
 ) ᢠཎࠊ᫆⇕ᛶẘ⣲࠾ࡼࡧ⪏⇕ᛶẘ⣲ࢆಖ᭷ࡍࡿ (7(& ࢆ㑅ᢤࡋ౪ヨࡋࡓ⾲ ࠋ
㢌ࡢẕ㇜ࡼࡾసฟࡋࡓ &'&' ㇜  㢌ࢆ ༊࡟ศࡅࠊ⏕ᚋ ᪥࠿ࡽ  ᪥┠㸦(7(& ᥋✀ 
᪥┠㸧ࡲ࡛ࡣᢠ⳦ᛶ≀㉁ࡸᶵ⬟ᛶཎᩱ➼ࢆྵࡲ࡞࠸ヨ㦂⏝௦⏝ஙࢆ⤥୚ࡋࠊࡑࢀ௨㝆ࡣ
ヨ㦂⏝௦⏝ங࡟ྠᵝ࡟ᶵ⬟ᛶ㣫ᩱཎᩱ➼ࢆྵࡲ࡞࠸ヨ㦂⏝ேᕤஙࢆΰࡐ࡚⤥୚ࡋࡓᅗ
ࠋ༊࡟ࡣ ᪥㱋᫬࡟ࡑࢀࡒࢀ 㸲Q ࠊ㸴Q ࠶ࡿ࠸ࡣ 㸶Q &)8㢌ࡢ (7(&
ࢆ⤒ཱྀ࡛᥋✀ࡋࠊᑐ↷༊Q ࡟ࡣ⏕⌮㣗ሷỈࢆ᥋✀ࡋࡓࠋᑐ↷༊࡛ࡣヨ㦂ᮇ㛫ࢆ㏻ࡌ
࡚ (7(& ࡣ᳨ฟࡉࢀ࡞࠿ࡗࡓࡀࠊ᥋✀ ᪥┠௨㝆࡛ୗ⑩ࡀほᐹࡉࢀࡓᅗ ࠊࠊࠋ୍
᪉ࠊࠊ࠾ࡼࡧ ༊࡛ࡣ᥋✀ᚋ ᪥┠࡟ࡣ඲㢌ࠊ㢌࠾ࡼࡧ 㢌࡛ୗ⑩ࡀほᐹࡉ
ࢀࠊ⣅౽࠿ࡽࡶ 㸶ࠊ࠾ࡼࡧ 㸱&)8J ࡢ (7(& ࡀ᳨ฟࡉࢀࡓࠋ᥋✀ ᪥┠௨㝆࡛ࡣ
(7(& ࢆ᥋✀ࡋࡓ඲༊඲㢌࡛ୗ⑩ࢆⓎ⑕ࡋࠊ⣅౽࠿ࡽࡶ 㸶&)8J ௨ୖࡢ (7(& ࡀ⥅⥆ࡋ
᳨࡚ฟࡉࢀࡓࠋ๗᳨᫬ࡢᾘ໬⟶ෆᐜ≀୰ࡢ (7(& ᩘ࡟ࡶ᥋✀⳦ᩘ㛫࡛ᕪࡣㄆࡵࡽࢀ࡞࠿
ࡗࡓᅗ ࠋ

࠙⪃ᐹࠚ
 (7(& ឤᰁ⣔࡛ࡣឤᰁ⳦ᩘࢆᑡ࡞ࡃࡍࡿ࡜ࠊ⣅౽ᛶ≧ࡢᝏ໬➼ࡢ⮫ᗋ⑕≧Ⓨ⌧ࡢ㐜ᘏ
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࠾ࡼࡧ⣅౽୰࡬ࡢ᤼⳦ᩘࡀ㍍ῶࡉࢀࡿࡇ࡜ࡀ♧၀ࡉࢀࡓࠋࡋ࠿ࡋࠊឤᰁ ᪥┠௨㝆࡛ࡣ
⣅౽ᛶ≧ࠊ⣅౽୰࡬ࡢ᤼⳦ᩘ࡜ࡶ࡟᥋✀⳦ᩘ࡟㛵ಀ࡞ࡃᝏ໬ࡍࡿࡇ࡜ࡶ♧၀ࡉࢀࡓࠋࡲ
ࡓࠊᑐ↷༊࡛ࡶ⣅౽ᛶ≧ࡀᝏ໬ࡋࡓࡇ࡜࠿ࡽឤᰁヨ㦂࡛ࡣᖖ࡟ᑐ↷༊ࢆタᐃࡍࡿᚲせࡀ
࠶ࡿࠋᮏ❶ࡢ⤖ᯝ࠿ࡽ 㸲⛬ᗘࡢ (7(& ឤᰁ࡛ࡶ⮫ᗋ⑕≧♧ࡋࠊ⣅౽୰࡟ࡣᏳᐃࡋࡓ᤼
⳦ࡀㄆࡵࡽࢀࡿࡇ࡜࡜ࠊᑐ↷༊ࡢ㐺ษ࡞タᐃࡀᚲせ࡛࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓࠋ


➨஬❶ ㇜኱⭠⳦ឤᰁ⣔ࢆ⏝࠸ࡓங㓟ῧຍ㣫ᩱࡢホ౯

࠙┠ⓗࠚ
 ๓❶࡛☜❧ࡋࡓ㇜኱⭠⳦ឤᰁ⣔ࢆ⏝࠸࡚ࠊங㓟ῧຍ㣫ᩱࡢ (7(& ࡟ᑐࡍࡿຠᯝࢆホ౯
ࡋࠊங㓟⃰ᗘ࠾ࡼࡧస⏝㒊఩࡟ࡘ࠸᳨࡚ウࡍࡿࡇ࡜ࢆ┠ⓗ࡜ࡋࡓࠋ

࠙⤖ᯝࠚ
  㢌ࡢẕ㇜࠿ࡽ  㢌ࡢ &'&' ㇜ࢆసฟࡋࠊ㝧ᛶᑐ↷༊Q ࠾ࡼࡧ㝜ᛶᑐ↷༊Q ࡟
ࡣ๓❶࡜ྠ୍ࡢヨ㦂⏝௦⏝ஙࢆங㓟↓ῧຍ࡛⤥୚ࡋࠊ/$ ༊Q ࠾ࡼࡧ /$ ༊Q 
࡟ࡣヨ㦂⏝௦⏝ங࡟ࡑࢀࡒࢀ ࠾ࡼࡧ ங㓟ࢆῧຍࡋࡓ㣫ᩱࢆసฟᙜ᪥࠿ࡽヨ㦂⤊஢
ࡲ࡛⤥୚ࡋࡓࠋ᪥㱋᫬࡟㝧ᛶᑐ↷༊ࠊ/$ ༊࠾ࡼࡧ /$ ༊࡛ 㸱&)8㢌ࡢ (7(& ࢆ⤒
ཱྀ᥋✀ࡋࡓࠋ㝧ᛶᑐ↷༊࠾ࡼࡧ༊࡛ࡣヨ㦂ᮇ㛫ෆ࡟඲㢌࠾ࡼࡧ㢌࡛ୗ⑩ࡀⓎ⌧ࡋࠊ
ࡑࢀࡒࢀ  㢌࠾ࡼࡧ  㢌࡛ⴭࡋ࠸⬺Ỉ⑕≧ࡀㄆࡵࡽࢀࡓᅗ ࠋ୍᪉ࠊ༊࡛ࡣୗ⑩
ࡢⓎ⌧ࡣ 㢌 ᅇࡢࡳ࡛࠶ࡗࡓࠋ⣅౽୰ࡢ (7(& ᩘࡀࣆ࣮ࢡࡢ &)8J ࡟㐩ࡋࡓࡢࡣ㝧
ᛶᑐ↷༊࡛ࡣ᥋✀ᚋ  ᪥┠ࠊ༊࠾ࡼࡧ ༊࡛ࡣ᥋✀ᚋ  ᪥┠࡛࠶ࡗࡓᅗ ࠋ๗᳨
᫬ ༊࡛ࡣ㝧ᛶᑐ↷༊࡜ẚ㍑ࡋ࡚ᑠ⭠ୖ㒊ࡢ (7(& ᩘࡀⴭࡋࡃప್ࢆ♧ࡋࡓᅗ ࠋᾘ
໬⟶ྛ㒊఩ࡢ S+ࡣ㝧ᛶ࠾ࡼࡧ㝜ᛶᑐ↷༊ࠊ༊࠾ࡼࡧ ༊࡛᭷ព࡞పୗࡣㄆࡵࡽࢀ࡞
࠿ࡗࡓᅗ ࠋ

࠙⪃ᐹࠚ
 ᮏ❶࡛ࡣ㇜኱⭠⳦ᐇ㦂ឤᰁ⣔ࢆ⏝࠸࡚ங㓟ῧຍ㣫ᩱࡢホ౯ࢆ⾜ࡗࡓࠋࡑࡢ⤖ᯝࠊ
ங㓟ῧຍ㣫ᩱ࡛ࡣ⣅౽ᛶ≧ࡢᝏ໬ࡀᨵၿࡉࢀࡓࡀࠊங㓟ῧຍࡢ⣅౽ᛶ≧ࡢᨵၿຠᯝࡣ
࡯࡝࡛ࡣ࡞ࡃࠊங㓟ࡣῧຍࡢቑ㔞࡟ᚑ࠸⮫ᗋ⑕≧ࡢⓎ⌧ࢆᢚไࡍࡿຠᯝࡀᙉࡃ࡞ࡿࡇ
࡜ࡀ♧၀ࡉࢀࡓࠋࡲࡓࠊங㓟ࢆῧຍࡍࡿࡇ࡜࡛ࠊ኱⭠⳦⑕ࡢⓎ⌧ࡢሙ࡛࠶ࡿ⭠⟶ୖ㒊࡛
ࡢ (7(& ࡢቑṪࡀᢚไࡉࢀࡿࡇ࡜ࡀ♧၀ࡉࢀࡓࠋࡇࢀࡽࡢ⤖ᯝ࠿ࡽࠊ㇜኱⭠⳦ᐇ㦂ឤᰁ
⣔ࢆ⏝࠸ࡓᢠ⳦๣௦᭰≀㉁ࡢホ౯࡟ࡣ⮫ᗋ⑕≧࡜ేࡏ࡚ࠊ኱⭠⳦᥋✀ᚋ 㐌┠࡟࠾ࡅࡿ
ᑠ⭠ࡢ (7(& ᩘࢆ ᐃࡍࡿࡇ࡜ࡀ᭷⏝࡛࠶ࡿ࡜♧၀ࡉࢀࡓࠋ୍᪉ࠊங㓟ῧຍ࡟ࡼࡿᾘ໬
⟶ෆᐜ≀ࡢ S+ పୗࡣㄆࡵࡽ࡞࠿ࡗࡓࡇ࡜࠿ࡽࠊங㓟ࡢᾘ໬⟶ෆ࡛ࡢస⏝ᶵᗎ࡟ࡘ࠸࡚
ࡣࡉࡽ࡞ࡿ◊✲ࡀᚲせ࡜࡞ࡿࠋ
113
 5 

➨භ❶ ⥲ᣓ

 ᮏ◊✲࡛ࡣ ST ࢆ⏝࠸ࡓ㇜ឤᰁ⣔࡛ࡣୗ⑩࠶ࡿ࠸ࡣ㌾౽ࢆక࠺ឤᰁ⣔ࢆ☜❧ࡋࠊᮏឤᰁ⣔
ࢆ⏝࠸ࡓ 2.8%ங㓟ῧຍ㣫ᩱࡢホ౯ヨ㦂࡟ࡼࡾ⮫ᗋ⑕≧ࡢ㍍ῶ࡜⣅౽୰ࡢ ST ᩘࡢపୗࡀ♧
ࡉࢀࡓࠋࡲࡓࠊETEC ឤᰁ⣔࡛ࡣ CDCD ㇜࡛ୗ⑩ࢆక࠺ឤᰁ⣔ࢆ☜❧ࡋࠊᮏឤᰁ⣔ࢆ⏝࠸
ࡓ 2%ங㓟ῧຍ㣫ᩱࡢホ౯ヨ㦂࡟ࡼࡾ⮫ᗋ⑕≧ࡢᨵၿ࠾ࡼࡧᾘ໬⟶ୖ㒊࡛ࡢ ETEC ᩘࡢప
ୗࡀ♧ࡉࢀࡓࠋ 
 ᮏ◊✲࡛ࡣࠊᢠ⳦๣௦᭰≀㉁ࡢ᥈⣴࡟᭷⏝࡞㇜ᑐᛂᆺࡢឤᰁ⣔ࡀ☜❧࡛ࡁࠊங㓟ῧຍ㣫
ᩱࡀ⭠⟶ឤᰁ⑕ᑐ⟇࡟᭷ຠ࡛࠶ࡿࡇ࡜ࡀ♧၀ࡉࢀࡓࠋங㓟ࡣప pH ࡛⣽⳦ෆ࡟౵ධࡋࣉࣟࢺ
࣏ࣥࣥࣉࢆ◚ቯࡍࡿࡇ࡜࡛ẅ⳦స⏝ࢆ♧ࡍࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿࡀࠊᮏ◊✲࡛ࡣ⫶ࡢ pH ࡣప
ࡃ⫶࡛ࡣங㓟࡟ࡼࡿẅ⳦ࡀ⪃࠼ࡽࢀࡓࡀࠊ⫶௨㝆ࡢᾘ໬⟶ࡢ pH ࡣẚ㍑ⓗ㧗ࡃங㓟ࡢẅ⳦స
⏝ࡀ༑ศ࡟Ⓨ᥹ࡉࢀ࡞࠸ࡶࡢ࡜⪃࠼ࡽࢀࡓࠋ᭷ᶵ㓟ࡢᾘ໬⟶ෆ࡛ࡢస⏝ᶵᗎ࡟ࡘ࠸࡚ࡣࠊ
ࢧࣝࣔࢿࣛࡢ㑇ఏᏊⓎ⌧࡟ᙳ㡪ࢆ୚࠼㭜࡛ࡢ⭠⟶ᐃ╔ࢆᢚไࡋࡓ࡜ࡢሗ࿌ࡸࠊங㓟ࡣᾘ໬
⟶ෆ࡛▷᫬㛫࡟㓑㓟ࠊࣉࣟࣆ࢜ࣥ㓟࠾ࡼࡧ㓗㓟࡟௦ㅰࡉࢀࡿࡇ࡜ࡶሗ࿌ࡉࢀ࡚࠸ࡿࡀࠊヲ
⣽࡟ࡘ࠸࡚ࡣ௒ᚋ᭦࡞ࡿ◊✲ࡀᚲせ࡛࠶ࡿࠋ 
㇜ࡢ⭠⟶ឤᰁ⑕ᑐ⟇࡛ࡣࠊ㇜⩌ෆ࠶ࡿ࠸ࡣ㇜⩌㛫࡛ࡢ⑓ཎయࡢఏ᧛ࢆ㜼Ṇࡍࡿ࠶ࡿ࠸ࡣ
ఏ᧛ࡍࡿ⑓ཎయᩘࢆῶࡽࡍ⟶⌮㠃࠿ࡽࡢᑐ⟇ࡶ㔜せ࡛࠶ࡿࠋᐇ㝿࡟ከࡃࡢ㎰ሙ࡛㇜ࢆᑟධ
ࡍࡿ๓࡟ࡣ㇜ᡣ࣭㇜⯋ࡢὙί࣭ᾘẘࢆ⾜࠸ࠊࣄࢺࡀ㎰ሙෆࢆ⛣ືࡍࡿ㝿࡟ࡶྛ㇜⯋ᑓ⏝ࡢ
㛗㠐ࢆ⏝ពࡍࡿ࡞࡝ࡢᑐ⟇ࢆ⾜ࡗ࡚࠸ࡿࠋࡋ࠿ࡋࠊ⭠⟶ឤᰁ⑕ࡀㄢ㢟࡜࡞ࡗ࡚࠸ࡿከࡃࡢ
㎰ሙ࡛ࡣᢠ⳦๣ࡸᢠ⳦๣௦᭰≀㉁ࡢ⤥୚࡟ࡼࡿ㇜యෆ࡛ࡢ⑓ཎయࡢቑṪᢚไࡀ୙ྍḞ࡛࠶
ࡾࠊ⟶⌮㠃࡛ࡢᑐ⟇࡜ేࡏ࡚ྲྀࡾ⤌ࡴࡇ࡜࡛ࡼࡾຠᯝࡀⓎ᥹ࡉࢀࡿࠋ 
௒ᚋࠊᢠ⳦๣ࡢ౑⏝ࢆ㍍ῶࡍࡿࡓࡵ࡟ࡶࠊ௦᭰≀㉁ࡢࡉࡽ࡞ࡿ᥈⣴ࡀᚲせ࡜࡞ࡿࠋᮏ◊
✲࡛☜❧ࡉࢀࡓᐇ㦂ឤᰁ⣔ࢆ⏝࠸ࡿࡇ࡜࡛ࠊ㇜ᑐᛂᆺࡢⓗ☜࡞௦᭰≀㉁ࡢ᥈⣴ࡀᛴ㏿࡟㐍
ࡳࠊᢠ⳦๣࡟౫Ꮡࡋ࡞࠸㇜ࡢ⭠⟶ឤᰁ⑕ᑐ⟇ࡢᢏ⾡ྥୖ࡟኱ࡁࡃ㈉⊩ࡍࡿࡶࡢ࡜ᮇᚅࡉࢀ
ࡿࠋ 
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ᅗ1 ㇜S. Typhimuriumᐇ㦂ឤᰁ᫬䛾෗┿
ᕥ䠖Ⓨ⌧䛧䛯ୗ⑩౽䚸ྑ䠖Ⓨ⫱㐜ᘏ䛜ほᐹ䛥䜜䛯
ᅗ2 S. Typhimurium᥋✀ᚋ䛾⣅౽䝇䝁䜰䛾᥎⛣䛸Ᏻᴦẅ㇜䛾㢌ᩘ
1䛴䛾䖃䛜1㢌䜢♧䛩䚹⣅౽䝇䝁䜰0䛿ṇᖖ౽䚸1䛿㌾౽䚸2䛿ୗ⑩౽䜢♧䛩䚹ⴭ䛧䛔⬺Ỉ䜔㣗
ḧ䛾ᗫ⤯䛜ㄆ䜑䜙䜜䛯ಶయ䛿ほᐹᮇ㛫୰䛷䜒Ᏻᴦẅ䜢ᐇ᪋䛧䛯䚹
a䚸b䠖␗➢ྕ㛫䛷᭷ពᕪ䛒䜚 䠄p<0.05)䚹
ᅗ3 S. Typhimurium᥋✀ᚋ䛾S. Typhimurium䛾⣅౽୰⳦ᩘ䛾᥎⛣
1㢌䛒䛯䜚109CFU(䖃)䚸107CFU(䕦䠅䛚䜘䜃105CFU(䕔)䜢⤒ཱྀ᥋✀䚹
a䚸b䚸c䠖␗➢ྕ㛫䛷᭷ពᕪ䛒䜚䠄p<0.05䠅䚹
Ᏻᴦẅ 䖃 䖃䖃 䖃䖃䖃 䖃䖃䖃䖃 䖃䖃䖃䖃 䖃䖃䖃䖃 䖃䖃䖃䖃 䖃䖃䖃䖃 䖃䖃䖃䖃 䖃䖃䖃䖃 䖃䖃䖃䖃
㻞 䖃䖃䖃䖃 䖃䖃䖃
㻝 䖃䖃 䖃 䖃 䖃 䖃
㻜 䖃䖃䖃䖃䖃 䖃 䖃 䖃 䖃
Ᏻᴦẅ
㻞 䖃䖃 䖃
㻝 䖃䖃䖃 䖃䖃䖃䖃 䖃 䖃 䖃
㻜 䖃䖃䖃䖃䖃 䖃 䖃䖃䖃䖃 䖃䖃䖃䖃 䖃䖃䖃䖃䖃 䖃䖃䖃䖃䖃 䖃䖃䖃䖃䖃 䖃䖃䖃䖃䖃 䖃䖃䖃䖃䖃 䖃䖃䖃䖃 䖃䖃䖃䖃
Ᏻᴦẅ
㻞
㻝 䖃䖃䖃䖃 䖃䖃 䖃䖃䖃
㻜 䖃䖃䖃䖃䖃 䖃䖃䖃䖃䖃 䖃 䖃䖃䖃 䖃䖃 䖃䖃䖃䖃䖃 䖃䖃䖃䖃䖃 䖃䖃䖃䖃䖃 䖃䖃䖃䖃䖃 䖃䖃䖃䖃䖃 䖃䖃䖃䖃䖃 䖃䖃䖃䖃䖃
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2
1
0 ●●●●● ●●●●● ●●●●● ●●●●● ●●●●● ●●●●● ●●●●● ●●●●● ●●●●●
2 ●● ●●●● ●
1 ●● ●● ●
0 ●●●●● ●●●●● ●●● ●●● ● ●● ●●●● ●●●●● ●●●●●
2
1 ● ●● ●
0 ●●●●● ●●●●● ●●●●● ●●●● ●●●●● ●●● ●●●● ●●●●● ●●●●●
2 ● ●
1 ●
0 ●●●●● ●●●●● ●●●●● ●●●●● ●●●●● ●●●● ●●● ●●●●● ●●●●●
0 1 2 3 6 7 9 13 16
᥋✀ᚋ᪥ᩘ
⣅
౽
䝇
䝁
䜰
LA-hiST
LA-loST
C-hiST
C-loST
ᅗ4 S. Typhimurium᥋✀ᚋ䛾⣅౽䝇䝁䜰䛾᥎⛣
1䛴䛾䖃䛜1㢌䜢♧䛩䚹⣅౽䝇䝁䜰0䛿ṇᖖ౽䚸1䛿㌾౽䚸2䛿ୗ⑩౽䜢♧䛩䚹
LA༊䛿ங㓟䜢2.8%ῧຍ䛧䛯ᕷ㈍㣫ᩱ䜢䚸C༊䛿ங㓟↓ῧຍ䛾ᕷ㈍㣫ᩱ䜢⤥୚䚹S. Typhimuriumu䜢1㢌䛒䛯䜚
hiST༊䛷䛿5.6㽢107CFU䚸loST༊䛷䛿5.6㽢105CFU⤒ཱྀ᥋✀䛧䛯䚹
a䚸b:C-hiST䛸LA-hiST㛫䛷᭷ពᕪ䛒䜚䠄p<0.05䠅
38.5
39.0
39.5
40.0
40.5
41.0
41.5
-1 2 5 8 11 14 17 20
య
 
(Υ
)
᥋✀ᚋ᪥ᩘ
䠆
䠆
䠆
䠆
䠆䠆
A
38.5
39.0
39.5
40.0
40.5
41.0
-1 2 5 8 11 14 17 20
᥋✀ᚋ᪥ᩘ
䠆
䠆
䠆䠆
B
ᅗ5 S. Typhimurium᥋✀ᚋ䛾య 䛾᥎⛣
A䠖LA-hiST༊䠄䕔䠅䛸C-hiST༊䠄䕕䠅䛾య ᥎⛣䚸B䠖LA-loST༊䠄䕦䠅䛸C-loST༊䠄䕧䠅䛾య ᥎⛣
䠆䠖ྛ༊䛾S. Typhimurium᥋✀๓7᪥㛫䛾య 䛸ẚ㍑䛧䛶᭷ពᕪ䛒䜚(p<0.05)䚹
⣅౽ᛶ≧ ୗ⑩ ㌾౽ ṇᖖ౽
᳨ฟ㝈⏺௨ୗ 2* 40
2 26
<2.0-䍺3.0 4
<3.0-䍺4.0 3 7
<4.0-䍺5.0 3 5
<5.0-䍺6.0 5 5
<6.0-䍺7.0 2 4 5
<7.0-䍺8.0 2 1
<8.0-䍺9.0 4 1
<9.0-䍺10.0 2
ᖹᆒ±ᶆ‽ㄗᕪ
(Log CFU/g) 8.01±1.08 4.20±2.27 1.85±2.01
᭷ពᕪ㻖㻖 a a b
⾲1䠊㇜S . Typhimuriumᐇ㦂ឤᰁ䛷Ⓨ⌧䛧䛯
䚷䚷䚷䚷ୗ⑩䞉㌾౽䞉ṇᖖ౽୰䛾㻿㼀㻝㻝㻢㻾㼕㼒㼞ᩘ
㻖䠖ヱᙜ䛩䜛㻿㻚㻌㼀㼥㼜㼔㼕㼙㼡㼞㼕㼡㼙䜢⣅୰䛻ྵ䜣䛷䛔䛯⣅౽䛾ಶᩘ
㻖㻖䠖㼍䚸㼎䠖␗➢ྕ㛫䛷᭷ពᕪ䛒䜚䠄㼜㻨㻜㻚㻜㻡㻕
⣅
౽
1䡃
୰
䛾
ST
11
6R
ifr
ᩘ
(L
og
 C
FU
/g)
a a
bb
༊ 㻿㼀᥋✀⳦ᩘ㻔㻯㻲㼁㻛㢌㻕 ౪ヨ㣫ᩱ
㻸㻭㻙㼔㼕㻿㼀 ங㓟ῧຍ㻖
㻯㻙㼔㼕㻿㼀 ங㓟↓ῧຍ㻖㻖
㻸㻭㻙㼘㼛㻿㼀 ங㓟ῧຍ
㻯㻙㼘㼛㻿㼀 ங㓟↓ῧຍ
㻡㻚㻢㽢㻝㻜㻣
㻡㻚㻢㽢㻝㻜㻡
⾲㻞䚷㇜㻿㼀ឤᰁ⣔䛻䜘䜛ங㓟ῧຍ㣫ᩱホ౯ヨ
㦂䛻䛚䛡䜛ヨ㦂༊䛾タᐃ
㻖䠖ங㓟ῧຍ㣫ᩱ䛷䛿ᕷ㈍㣫ᩱ䛻ங㓟䜢
䚷㻞㻚㻤㻑ῧຍ䛧౪ヨ䛧䛯䚹
㻖㻖䠖ங㓟↓ῧຍ㣫ᩱ䛷䛿ᕷ㈍㣫ᩱ䜢
䚷౪ヨ䛧䛯䚹
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ᅗ6 S. Typhimurium᥋✀ᚋ䛾⣅౽୰S. Typhimuriumᩘ䛾᥎⛣
A䠖LA-hiST༊䠄䕔䠅䛸C-hiST༊䠄䕕䠅䚸B䠖LA-loST༊䠄䕦䠅䛸C-loST༊䠄䕧䠅
䠆䠖LA-hiST䛸C-hiST㛫䛒䜛䛔䛿LA-loST䛸C-loST㛫䛷᭷ពᕪ䛒䜚(p<0.05)䚹
⫢⮚ ⫵ ⭁⮚ ⭈⮚ ᡥ᱈ ⭠㛫⭷䝸䞁䝟⠇ ✵⭠ ┣⭠
LA-hiST 0/5a) 0/5 0/5 0/5 5/5 2/5 1/5 4/5
C-hiST 0/5 0/5 0/5 0/5 4/5 3/5 4/5 5/5
LA-loST 0/5 0/5 0/5 0/5 1/5 4/5 2/5 2/5
C-loST 1/5 0/5 0/5 0/5 2/5 3/5 4/5 4/5
b) log cfu/g, average±S.D.,䚷ᖹᆒ್䛚䜘䜃ᶆ‽೫ᕪ䛿㝧ᛶ䛚䜘䜃㝜ᛶ᳨య䛾୧⪅䛛䜙ồ䜑䛯䚹
*, **: ୧⪅䛾㛫䛷᭷ពᕪ䛒䜚䠄p <0.05䠅
a) 㝧ᛶ᳨యᩘ/᳨యᩘ
1.52±1.26 2.02±1.30**
0.18±0.40 1.40±1.03
0.37±1.33 2.66±0.37
0.32±0.49 0.89±1.22b)*
⾲㻟䚷๗᳨᫬䛾୺せ⮚ჾ䛛䜙䛾㻿 㻚㻌㼀㼥㼜㼔㼕㼙㼡㼞㼕㼡㼙䛾᳨ฟ⋡䛚䜘䜃✵⭠䞉ᅇ⭠ෆᐜ≀୰䛾㻿 㻚㻌㼀㼥㼜㼔㼕㼙㼡㼞㼕㼡㼙ᩘ
༊
᥋✀S . Typhimurium᳨ฟ㢌ᩘ
ྛ⭠⟶ෆᐜ≀1g୰䛾
᥋✀S . Typhimuriumᩘ
(Log CFU/g)
✵⭠ ┣⭠
⾲㻠䚷ᙜᡤಖᏑ኱⭠⳦䛾௜╔ᅉᏊ䛚䜘䜃ẘ⣲䛾Ⓨ⌧䛚䜘䜃㑇ఏᏊಖ᭷≧ἣ
㻲㻡㻌㻔㻷㻥㻥㻕 㻲㻢㻌㻔㻥㻤㻣㻼㻕 㼂㼀㻌㻔㼂㼑㼞㼛ẘ⣲䠅
จ㞟཯ᛂ จ㞟཯ᛂ 㻼㻯㻾
㻲㻠㼍㼎 㻲㻠㼍㼏 㻲㻠㼍㼐 㻸㼀䊠 㻸㼀䊠 㻿㼀䊠 㻿㼀䊡
㻱㻯㻟㻤㻥 㻻㻝㻠㻥 㻗 㻙 㻗 㻙 㻙 㻙 㻗 㻗 㻙 㻗 㻗 㻙
㻱㻯㻟㻣㻠 㻻㻝㻠㻥 㻗 㻙 㻗 㻙 㻙 㻙 㻙 㻗 㻙 㻗 㻗 㻙
㻱㻯㻟㻣㻢 㻻㻝㻠㻥 㻗 㻙 㻗 㻙 㻙 㻙 㻙 㻗 㻙 㻙 㻗 㻙
㻱㻯㻟㻣㻥 㻻㻝㻠㻥 㻗 㻙 㻗 㻙 㻙 㻙 㻙 㻗 㻙 㻙 㻗 㻙
㻱㻯㻟㻤㻞 㻻㻝㻠㻥 㻗 㻙 㻗 㻙 㻙 㻙 㻙 㻗 㻙 㻗 㻗 㻙
㻱㻯㻠㻝㻞 㻻㻝㻠㻥 㻗 㻙 㻗 㻙 㻙 㻙 㻗 㻗 㻙 㻙 㻗 㻙
㻱㻯㻠㻝㻡 㻻㻝㻠㻥 㻗 㻙 㻗 㻙 㻙 㻙 㻙 㻗 㻙 㻙 㻗 㻙
㻱㻯㻠㻞㻜 㻻㻝㻠㻥 㻗 㻙 㻗 㻙 㻙 㻙 㻙 㻗 㻙 㻙 㻗 㻙
㻱㻯㻠㻟㻞 㻻㻝㻠㻥 㻗 㻙 㻗 㻙 㻙 㻙 㻙 㻗 㻙 㻙 㻗 㻙
㻱㻯㻠㻡㻞 㻻㻝㻠㻥 㻗 㻙 㻗 㻙 㻙 㻙 㻙 㻗 㻙 㻙 㻗 㻙
㻱㻯㻠㻡㻥 㻻㻝㻠㻥 㻗 㻙 㻗 㻙 㻙 㻙 㻙 㻗 㻙 㻙 㻗 㻙
㻱㻯㻮㻙㻠㻝 㻻㻝㻜㻝 㻙 㻙 㻙 㻙 㻗 㻙 㻙 㻙 㻙 㻗 㻙
㻼㻯㻾
௜╔ᅉᏊ
㻲㻠㻌㻔㻷㻤㻤㻕 㻸㼀㻌㻔᫆⇕ᛶẘ⣲㻕 㻿㼀㻌㻔⪏⇕ᛶẘ⣲䠅
㻼㻯㻾 㻼㻯㻾
ẘ⣲
㻻ᢠཎᰴྡ
จ㞟཯ᛂ จ㞟཯ᛂ 㻱㻵㻭
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ᅗ7 CDCD㇜సฟ᫬䛾෗┿
ᅗ8 ㇜ETECᐇ㦂ឤᰁ㇜䛷䛾౪ヨ㇜㣫㣴෗┿䛚䜘䜃ほᐹ䛥䜜䛯ୗ⑩౽
ᅗ9 ETEC᥋✀ᚋ䛾⣅౽䝇䝁䜰䛾᥎⛣
1䛴䛾䖃䛜1㢌䜢♧䛩䚹⣅౽䝇䝁䜰0䛿ṇᖖ౽䚸1䛿㌾౽䚸2䛿ୗ⑩౽䜢♧䛩䚹
a䚸b䠖␗➢ྕ㛫䛷᭷ពᕪ䛒䜚(p<0.05)
ᅗ10 ETEC᥋✀ᚋ䛻⣅౽୰䛻᤼ἥ䛥䜜䛯ETECᩘ䛾᥎⛣
108CFU/㢌䠄䕿䠅䚸106CFU/㢌䠄䕧䠅䚸104CFU/㢌䠄䕕䠅䛾
ETEC䜢⤒ཱྀ᥋✀䛧䛯䚹㝜ᛶᑐ↷䠄䕻䠅䛻䛿⏕⌮㣗ሷỈ䜢
᥋✀䛧䛯䚹
0
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ᅇ
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)
ᅗ11 ๗᳨᫬䛻ᾘ໬⟶ྛ㒊఩䛛䜙᳨ฟ䛥䜜䛯ETECᩘ
ྛ㒊఩䛾䜾䝷䝣䛿ᕥ䛛䜙104䚸106䛚䜘䜃108CFU/㢌
䛾ETEC䜢᥋✀䛧䛯䚹
2 䖃䖃䖃䖃 䖃䖃䖃䖃 䖃䖃䖃䖃 䖃䖃䖃䖃 䖃䖃䖃䖃 䖃䖃䖃 䖃䖃䖃䖃 䖃 䖃
1 䖃 䖃䖃䖃
0 䖃䖃䖃䖃 䖃䖃䖃
2 ●●●● ●●●●● ●●●●● ●●●●● ●●●●● ●●●●● ●●●●● ●
1 ●● 䖃䖃
0 ●●●●● ● ●● 䖃䖃䖃
2 ● ●●●●● ●●●●● ●●●●● ●●●●● ●●●●● ●●●●● ● ●
1 ● ● ●●
0 ●●●● ●●● ●● ●●●●
2 ●●●● ● ●
1 ●● ●●● ●●●● ●●● ●●● ● ●
0 ●●●● ●●●● ●● ● ●●● ●●●
0 1 2 3 4 6 7 8 10 12
108CFU/head
104CFU/head
106CFU/head
㝜ᛶᑐ↷
᥋✀ᚋ᪥ᩘ
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ᅗ12. ETEC᥋✀ᚋ䛾⣅౽ᛶ≧䛾᥎⛣䛚䜘䜃Ᏻᴦẅ䛾㢌ᩘ
1䛴䛾䖃䛜1㢌䜢♧䛩䚹
䝇䝁䜰0䚸1䚸2䛚䜘䜃3䛿䛭䜜䛮䜜ṇᖖ౽䚸㌾౽䚸ୗ⑩౽䚸Ỉᵝᛶ䛾ୗ⑩౽䜢♧䛩䚹
ヨ㦂ᮇ㛫୰䛻ⴭ䛧䛔⬺Ỉ⑕≧➼䛜ほᐹ䛥䜜䛯㝿䛻䛿Ᏻᴦẅ䜢ᐇ᪋䛧䛯䚹
a䚸b䠖2%LA䚸1%LA䚸㝧ᛶᑐ↷䛾␗➢ྕ㛫䛷᭷ពᕪ䛒䜚䠄p<0.05)
ᅗ13 ETEC᥋✀ᚋ䛾⣅౽୰ETECᩘ䛾᥎⛣
㝜ᛶᑐ↷༊䠄䕻䠅䚸2%LA༊䠄䕕䠅䚸1%LA༊䠄䕧䠅䚸
㝧ᛶᑐ↷༊䠄䕿䠅䚹
a䚸b:␗➢ྕ㛫䛷᭷ពᕪ䛒䜚䠄p<0.05䠅
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b
ᅗ14 ๗᳨᫬䛾ᾘ໬⟶ྛ㒊఩䛛䜙᳨ฟ䛥䜜䛯᥋✀ETECᩘ
ྛ㒊఩䛾䜾䝷䝣䛿ᕥ䛛䜙2%LA༊䚸1%LA༊䚸㝧ᛶᑐ↷༊䚹
a䚸b䠖␗➢ྕ㛫䛷᭷ពᕪ䛒䜚䠄p<0.05)
0.0
1.0
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4.0
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8.0
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༑
஧
ᣦ
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✵
⭠
ᅇ
⭠
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⤖
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┤
⭠
pH
ᅗ15 ๗᳨᫬䛾ᾘ໬⟶ྛ㒊఩䛾pH
ྛ㒊఩䛾䜾䝷䝣䛿ᕥ䛛䜙ETECᮍ᥋✀䛾㝜ᛶᑐ↷༊䚸
2%LA༊䚸1%LA༊䛚䜘䜃㝧ᛶᑐ↷༊䚹
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Ᏻᴦẅ
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㻜 䖃䖃䖃䖃䖃 䖃䖃䖃䖃䖃 䖃䖃䖃䖃 䖃䖃䖃䖃 䖃䖃䖃䖃䖃 䖃䖃䖃䖃 䖃䖃䖃䖃䖃
Ᏻᴦẅ 䖃 䖃 䖃 䖃
㻟 䖃 䖃䖃 䖃 䖃
㻞 䖃 䖃 䖃 䖃䖃 䖃
㻝 䖃 䖃 䖃 䖃䖃
㻜 䖃䖃䖃䖃䖃 䖃䖃䖃䖃䖃 䖃䖃䖃䖃 䖃䖃
Ᏻᴦẅ 䖃䖃䖃 䖃䖃䖃 䖃䖃䖃 䖃䖃䖃
㻟 䖃䖃 䖃 䖃䖃 䖃䖃 䖃䖃
㻞 䖃䖃 䖃䖃 䖃
㻝 䖃 䖃
㻜 䖃䖃䖃䖃䖃 䖃䖃
Ᏻᴦẅ
㻟
㻞
㻝 䖃 䖃䖃䖃 䖃 䖃
㻜 䖃䖃䖃 䖃䖃䖃 䖃䖃 䖃䖃䖃 䖃䖃 䖃䖃
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2% LA
1% LA
㝧ᛶᑐ↷
㝜ᛶᑐ↷
᥋✀ᚋ᪥ᩘ
a
b
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᭰≀㉁ホ౯࡬ࡢᛂ⏝ 
ㄽ ᩥ ᑂ ᰝ ࡢ ⤖ ᯝ ࡢ せ ᪨ 
 ᢠ⳦๣ࡣᐙ␆ࡢ೺ᗣࢆᏲࡾࠊᏳ඲࡞␆⏘≀ࡢᏳᐃ⏕⏘ࢆ☜ಖࡍࡿୖ࡛㔜せ࡞ 
㈨ᮦ࡛࠶ࡿࡀࠊࡑࡢ౑⏝࡟ࡼࡿ⸆๣⪏ᛶ⳦ࡢฟ⌧࠿ࡽᐙ␆ࡸࣄࢺ࡟ᑐࡍࡿ೺ᗣ 
⿕ᐖࡀᠱᛕࡉࢀ࡚࠸ࡿࠋࡑࡢࡓࡵࠊ⏕⏘⌧ሙ࡛ࡶ㐺ṇ౑⏝ࡀ㐍ࡵࡽࢀࡑࡢ౑⏝ 
㔞ࡣῶᑡࡋ࡚࠸ࡿࡶࡢࡢࠊ㇜ࡢୗ⑩ཎᅉ⳦࡛࠶ࡿࢧࣝࣔࢿࣛࡸ኱⭠⳦࡛ࡣ」 
ᩘࡢᢠ⳦๣࡟ᑐࡋ࡚⪏ᛶ໬ࡋࡓከ๣⪏ᛶ⳦ࡸࣄࢺ་⒪ୖ㔜せ࡞ᢠ⳦๣࡟ᑐࡋ 
࡚⪏ᛶ໬ࡋࡓ⳦ࡢฟ⌧ࡀᮍࡔሗ࿌ࡉࢀ࡚࠾ࡾࠊ᭦࡞ࡿᑐ⟇ࡀồࡵࡽࢀ࡚࠸ࡿࠋ 
୍᪉ࠊ␆⏘ศ㔝࡛ࡣከࡃࡢ⑌⑓࡟ᑐࡋ࡚ࠊ౫↛࡜ࡋ࡚ᢠ⳦๣ࡀᗈࡃ౑ࢃࢀ࡚ 
࠾ࡾࠊ≉࡟㇜࡟࠾ࡅࡿ౑⏝㔞ࡀከ࠸ࠋᢠ⳦๣ࡢ౑⏝㔞ࢆῶࡽࡍ᪉ἲࡢ୍ࡘ࡜ࡋ 
࡚ᢠ⳦๣௦᭰≀㉁ࡢᛂ⏝ࡀ࠶ࡾࠊࡑࡢ◊✲࣭㛤Ⓨࡣ㠀ᖖ࡟άⓎ࡛ࠊ୍㒊ࡢೃ⿵ 
≀㉁ࡣ㔝እ㣴㇜ሙ࡛ᛂ⏝ࡉࢀ࡚࠸ࡿࠋࡋ࠿ࡋࠊࡇࢀࡽೃ⿵≀㉁ࡢ㇜࡟ᑐᛂࡋࡓ 
ヲ⣽࡞ホ౯ヨ㦂ࡣᑡ࡞ࡃࠊ㔝እ࡛Ᏻᐃࡋࡓຠᯝࡀᚓࡽࢀ࡞࠸ཎᅉࡢ୍ࡘ࡜⪃࠼ 
ࡽࢀࡿࠋࡑࡇ࡛ࠊᮏㄽᩥ࡛ࡣᢠ⳦๣௦᭰≀㉁ࡢホ౯ࡢ୰࡛ࡶ≉࡟㐜ࢀ࡚࠸ࡿࠊ 
㇜ࢆ⏝࠸ࡓᐇ㦂ឤᰁ࡟ࡼࡿᢠ⳦๣௦᭰≀㉁ࡢホ౯⣔ࡢ☜❧ࢆ┠ⓗ࡜ࡋࠊᐇ㦂ឤ 
ᰁ࡛෌⌧ࡍࡿ⑌⑓࡜ࡋ࡚ࠊ㣴㇜ሙ࡛㢖⦾࡟ㄆࡵࡽࢀࡿୗ⑩⑕ࡢ୰࡛ࡶ≉࡟ၥ㢟 
࡜࡞ࡗ࡚࠸ࡿࢧࣝࣔࢿࣛ࠾ࡼࡧẘ⣲ཎᛶ኱⭠⳦(ETEC)࡜ࡋࡓࠋࡲࡓࠊ☜❧ࡋ 
ࡓឤᰁ⣔ࡀᢠ⳦๣௦᭰≀㉁ࡢホ౯࡟㐺ࡋ࡚࠸ࡿࡇ࡜ࢆࠊ㔝እࢧࣝࣔࢿࣛ࠾ࡼࡧ 
ETEC㝧ᛶ㎰ሙ࡛ࡢຠᯝࡀሗ࿌ࡉࢀ࡚࠸ࡿ᭷ᶵ㓟ࡢ 1✀ࡢங㓟᳨࡛ドࡋࡓࠋ 
 ᮏㄽᩥࡢ஧❶࡛ࡣࢧࣝࣔࢿࣛࡢ୰࡛ࡶ㇜࡜ࣄࢺ࡛ၥ㢟࡜࡞ࡗ࡚࠸ࡿࢧࣝࣔ 
ࢿ࣭ࣛࢸ࢕ࣇ࢕࣒࣒ࣜ࢘(ST)࡟࠾ࡅࡿ㇜ࡢ⣅౽ᛶ≧ࡢᝏ໬ࡸ⣅౽୰ࡢ STᩘࡀ 
STឤᰁᩘ࡜┦㛵ࡍࡿࡇ࡜ࢆ᫂ࡽ࠿࡟ࡋࠊ⮫ᗋ⑕≧ࢆ෌⌧ࡍࡿឤᰁ⳦ᩘ࡜୙㢧 
ᛶឤᰁࢆ෌⌧ࡍࡿ STឤᰁ⳦ᩘࢆㄪᰝࡋࡓࠋḟ࠸࡛ࠊ➨୕❶࡛ࡣୗ⑩ࢆక࠺ ST 
ឤᰁ࡜ ST୙㢧ᛶឤᰁࢆ෌⌧ࡋࠊங㓟ῧຍ㣫ᩱࡀ⣅౽ᛶ≧ࡢᝏ໬ࢆᢚไࡋࠊ⣅ 
౽୰ࡢ STᩘࡶపୗࡉࡏࡿࡇ࡜ࢆド᫂ࡋࡓࠋ➨ᅄ❶࡛ࡣᏳᐃࡋࡓ ETECឤᰁ⣔ 
ࢆ☜❧ࡍࡿࡓࡵึࠊ ஙᮍᦤྲྀࡢẚ㍑ⓗ༢⣧࡞⭠ෆ⳦ᒙࢆಖ᭷ࡋ࡚࠸ࡿ࡜⪃࠼ࡽ 
ࢀࡿ CDCD㇜࡟ࠊ㔝እ㣴㇜ሙ࠿ࡽศ㞳ࡉࢀࡓ ETECࢆឤᰁࡉࡏࡓࠋࡑࡢ⤖ᯝࠊ 
ETECឤᰁ࡛ࡣ᥋✀⳦ᩘࡀᑡ࡞ࡃ࡞ࡿ࡜ࠊୗ⑩ࡢⓎ⌧ࡸ⣅౽୰࡬᤼ἥࡉࢀࡿ 
ETECᩘࡢቑຍࡀ㐜ᘏࡍࡿࡇ࡜ࡀุࡗࡓࠋ➨஬❶࡛ࡣ ETECឤᰁ㇜࡟ 2ẁ㝵 
ࡢ⃰ᗘࡢங㓟ῧຍ㣫ᩱࢆ⤥୚ࡋࠊ2%ங㓟ῧຍ㣫ᩱ࡛ࡣ⣅౽ᛶ≧ࡢᝏ໬ࡀᢚไ 
ࡉࢀࠊᑠ⭠࡛ࡢ ETECᩘࡀῶᑡࡍࡿࡇ࡜ࡀド᫂ࡉࢀࡓࠋ 
 ௨ୖᮏㄽᩥ࡛ࡣࠊ␆⏘ศ㔝࡛ࡢᢠ⳦๣ࡢ౑⏝㔞ࢆῶࡽࡍࡓࡵ࡟୙ྍḞ࡞ ST 
࠾ࡼࡧ ETECឤᰁ㇜࡟ࡼࡿᢠ⳦๣௦᭰≀㉁ホ౯⣔ࡀ☜❧࡛ࡁࠊᡃࡀᅜ࡟࠾ࡅ 
ࡿᢠ⳦๣࡟㢗ࡽ࡞࠸೺඲␆⏘ࡢⓎᒎ࡟኱ࡁࡃ㈉⊩ࡍࡿࡶࡢ࡜⪃࠼ࡽࢀࡓࠋ 
 ᚑࡗ࡚ࠊᑂᰝဨ୍ྠࡣࠊᮏㄽᩥࡀ༤ኈ㸦㎰Ꮫ㸧ࡢᏛ఩ᤵ୚࡟್ࡍࡿࡶࡢ࡜ุ 
᩿ࡋࡓࠋ 
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